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DQGGHYHORSHG WR HQDEOH FKLOGUHQ WR DFKLHYH VLJQL¿FDQW OHDUQLQJ LQ WKLV VXEMHFW$Q HYDOXDWLRQZDV
SHUIRUPHGRI WKHLQWHUIDFHRIDVHFWLRQRI WKHJDPHIRFXVLQJRQWKHFRQFHSWRIFRXQWLQJ:RUNZDV
SHUIRUPHGZLWKWHDFKHUVE\PHDQVRID:L]DUGRI2]H[SHULPHQW$&684TXHVWLRQQDLUHZDVDOVR
used to gather general information on the teachers, such as gender and age. The children’s experience in 
XVLQJWKHDSSOLFDWLRQZDVDOVRDVVHVVHG7KHVWXG\LQGLFDWHVWKDWWKHFXUUHQWLQWHUIDFHLVXVDEOHWKRXJK
it requires certain improvements in terms of typography, image design, and color.
Keywords: Usability evaluation, Serious games, ADHD, Wizard of Oz, User experience.
Resumen. En la actualidad, si bien existen juegos enfocados al desarrollo de habilidades lógico-
matemáticas dirigidos a lograr la atención de niños con TDAH, no hay aplicaciones para el aprendizaje 
en la resolución de problemas matemáticos. Alineado a esta problemática, se llevó a cabo el diseño y 
GHVDUUROORGHXQMXHJRVHULRTXHSHUPLWDTXHORVQLxRVDOFDQFHQXQDSUHQGL]DMHVLJQL¿FDWLYRHQHVWH
tema. Se realizó la evaluación de la interfaz de una sección del juego enfocada al concepto de conteo, 
se trabajó con 7 docentes mediante un experimento de Mago de Oz. Sumado a lo anterior, se aplicó 
un cuestionario de CSUQ, se recolectaron datos generales de los docentes como sexo y edad. Por otra 
parte, se valoró la experiencia de los niños durante el uso de la aplicación. El estudio indica que la 
interfaz actual es utilizable; sin embargo, necesita algunas mejoras en cuanto a tipografía, diseño de 
imagen y color.
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1. Introduction
$WWHQWLRQ'H¿FLW+\SHUDFWLYLW\'LVRUGHU $'+' LV WKHPRVW FRPPRQ ODEHO IRU FKLOGUHQZKR GLVSOD\
VLJQL¿FDQW SUREOHPV RI DWWHQWLRQ LPSXOVLYHQHVV DQG K\SHUDFWLYLW\7KLV GLVRUGHU DIIHFWV D VLJQL¿FDQWO\
heterogeneous population and is one of the main reasons for referring children to doctors and mental health 
SURIHVVLRQDOVGXHWREHKDYLRUDOSUREOHPV%DUNOH\	0XUSK\
ADHD is one of the most prevalent child disorders (American Psychiatric Association, 2000). Based on 
DQH[WHQVLYHOLWHUDWXUHUHYLHZ5LHILQGLFDWHVWKDWEHWZHHQDQGSHUFHQWRIVFKRRODJHFKLOGUHQ
KDYH$'+',Q0H[LFRDSSUR[LPDWHO\LQFKLOGUHQPD\EHGLDJQRVHGZLWKWKLVGLVRUGHU3DODFLRV±
Cruz et al., 2011).
Artigas-Pallarés & Narbona García (2011) point out that ADHD is characterized by failure or alteration 
LQWKHGHYHORSPHQWRIWKHIXQFWLRQVDVVRFLDWHGZLWKPDWXULQJRIWKHFHQWUDOQHUYRXVV\VWHPWKHFKLOGUHQ
GLVSOD\ODFNRIDWWHQWLRQK\SHUDFWLYLW\DQGLPSXOVLYHQHVVZKLFKPD\SURGXFHFRQÀLFWVLQWKHHPRWLRQDO








and serious games can promote learning by optimizing the concentration level of the children that use 
WKHPZKLFKLPSURYHVOHDUQLQJDQGRIIHUVPRWLYDWLRQWKDWLVHTXDOWRRUEHWWHUWKDQRWKHUPHWKRGVLQWHUPV
RIDFTXLULQJNQRZOHGJH
Considering the efforts made to incorporate technology in education, there has been motivation to 
develop tools supported by gaming and serious game techniques in the Mexican context, focusing on 
WHDFKLQJPDWKHPDWLFVWRFKLOGUHQZLWK$'+'
This article is part of a doctoral research project to develop a Model of Instruction Design (MID) for 
FKLOGUHQZLWK$'+'WROHDUQWRVROYHPDWKHPDWLFDOSUREOHPV7KHREMHFWLYHRIWKLVDUWLFOHLVWRSUHVHQWWKH













to these topics. 
,WZDVGHFLGHGWRXVHDUWLFOHVSXEOLVKHGZLWKLQWKHODVW\HDUVZULWWHQLQ(QJOLVKRU6SDQLVKDQGWKDW
are reported to have been developed for different contexts.
7KH IROORZLQJ FULWHULD ZHUH GH¿QHG IRU WKH VHDUFK /HDUQLQJ SUREOHPV RI FKLOGUHQ ZLWK $'+'
PDWKHPDWLFVOHDUQLQJSUREOHPVRIFKLOGUHQZLWK$'+'XVHRIVHULRXVJDPHVDVDWHFKQRORJLFDOWRROWR
SURPRWH OHDUQLQJ IRU WKHVH FKLOGUHQ DVZHOO DV WKH XVH RI VHULRXV JDPHV WR SURPRWH OHDUQLQJ WR VROYH
mathematical problems.
$UWLFOHV ZHUH REWDLQHG IURP VSHFLDOL]HG GDWDEDVHV DQG UHSRVLWRULHV VXFK DV ,((($&0 6SULQJHU





and identifying areas of opportunity for this study. 
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2.1 Problems associated with the teaching-learning process of children with ADHD




them have learning disabilities (Rief, 2012).
,QDGGLWLRQWRWKHPDLQSUREOHPVVXFKDVODFNRIDWWHQWLRQLPSXOVLYHQHVVDQGK\SHUDFWLYLW\FKLOGUHQ
ZLWK$'+'PD\ H[SHULHQFH SUREOHPV LQ WKH FRJQLWLYH GHYHORSPHQWDO DQG DFDGHPLF DUHDV DQG HYHQ
health-related problems (Rief, 2012).
Miranda et al. (2006) point out that the short attention span of school-age children sometimes affects 
WKHLUSHUIRUPDQFHDQGEHKDYLRULQWKHFODVVURRPEHFDXVHWKHLULPSXOVLYHQHVVRIWHQLPSOLHVQRWIROORZLQJ
family, interpersonal and/or educational rules. 






7KHOLWHUDWXUHUHSRUWV WKDW WKHWHDFKHUV¶DWWLWXGHVWRZDUGV$'+'DUHIDUIURPLGHDODQGWKDW WKH\DUH
QRW VXI¿FLHQWO\NQRZOHGJHDEOH7KH\ ODEHO WKHPDVVSRLOHGGLVREHGLHQWRUDJJUHVVLYHFKLOGUHQ 1XU	
.DYDNFL$WWKHVDPHWLPHWKHGLI¿FXOWLHVIDFHGE\WHDFKHUVZKRWU\WRWHDFKDFKLOGZLWK$'+'DW
the same time as 25 other children are certainly challenging (Wallace, 2005).
2.2 Problems associated with teaching-learning mathematics for children with ADHD












DIIHFWPDWKHPDWLFV OHDUQLQJ LQGLIIHUHQWZD\VDQGDWGLIIHUHQW OHYHOV 0LUDQGD&DVDV6RULDQR)HUUHU	
García Castellar, 2002).
,QRUGHU WR VROYHPDWKHPDWLFDO SUREOHPV WKH FKLOGPXVW IROORZD VHULHV RI VWHSV LQYROYLQJGLIIHUHQW
SURFHVVHV7KHVHOHFWLRQDQGDGHTXDWHXVHRIWKHRSHUDWLRQVLQYROYHVUHVRXUFHVVXFKDVDWWHQWLRQZRUNLQJ
PHPRU\DQGSODQQLQJDQGRUJDQL]DWLRQVNLOOV,WLVWKHUHIRUHQRVXUSULVHWKDWFKLOGUHQZLWK$'+'RIWHQ
WU\ WR VROYHSUREOHPVZLWKRXWKDYLQJ UHDGFDUHIXOO\DQGHYHQZKHQ WKH\KDYH UHDG WKH\DUHXQDEOH WR
UHPHPEHU WKHTXHVWLRQDQG WKHUHIRUHFRQIXVH WKH LQIRUPDWLRQRUIDLO WR¿QGWKHGLIIHUHQFHEHWZHHQWKH
JHQHUDO LQIRUPDWLRQ RI WKH SUREOHP WKH XQNQRZQ LQIRUPDWLRQ DQG WKH LQIRUPDWLRQ WKDWPXVW EH IRXQG
(Miranda Casas et al., 2002). 
$FFRUGLQJ WR 5LHI  WKH IROORZLQJ SUREOHPV DUH DVVRFLDWHG ZLWK$'+' ORZ PHPRU\ VKRUW
DWWHQWLRQVSDQSUREOHPVLQIROORZLQJVHTXHQFHVORZVSDWLDORUJDQL]DWLRQORZPRWRUDQG¿QHPRWRUVNLOOV
GLI¿FXOWLHVLQXQGHUVWDQGLQJZKDWWKH\DUHWROGVHOIPDQDJHPHQWDQGVHOIFRQWUROSUREOHPV$OOWKHVHKDYH
a negative effect on performance in mathematics.
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7KH XVH RI VHULRXV JDPHV SURPRWHV WKH GHYHORSPHQW RI FRPSOH[ WKRXJKW VNLOOV UHODWHG WR SUREOHP
VROYLQJ .HOOHU  ORJLFDO WKRXJKW +LJJLQV :KLWHEUHDG VWUDWHJ\SODQQLQJ -HQNLQV
0F)DUODQH6SDUURZKDZN	+HDOGDVZHOODVVHOISDFHGOHDUQLQJ5LHEHU=LPPHUPDQ
	6FKXQN
The study by Bul et al. (2015) demonstrates the effectiveness of serious games as a strategy for teaching 
FKLOGUHQZLWK$'+',WDOVRVWDWHVWKDWWKHHOHPHQWVFRQWDLQHGLQVHULRXVJDPHVHQDEOHWKHPWREHWWHUGLUHFW
their activities and to regulate their emotions. Echeverry Chaves & González Valencia (2014) indicate that 
VHULRXVJDPHVDUHSRVLWLYHIRUSHUVRQDOGHYHORSPHQWDQGLQFOXVLRQLQVRFLHW\DVZHOODVDGLGDFWLFIRUPRI
HQWHUWDLQPHQWWRH[SRVHFKLOGUHQWRWKHXVHRIPRGHUQWHFKQRORJLHV2QWKHLUSDUW/DX6PLW)OHPLQJ	
Riper (2017) point out that serious games can be effective in reducing the symptoms related to the disorder. 








OHDUQ ORJLFDOPDWKHPDWLFDO VNLOOV7KH\ VKRZ WKDWSHUIRUPDQFH LQ WKHJDPH LV VLPLODU IRU FKLOGUHQZLWK
VSHFLDOQHHGVZKLFKKHOSVLQWHJUDWHWKHPLQWKHOHDUQLQJSURFHVV2QWKHLUSDUW0DKPRXGL.RXVKDIDU
6DULEDJORR	 3DVKDYL  IRXQG WKDW FRPSXWHU JDPHV KDG D VLJQL¿FDQW HIIHFW RQ LQFUHDVLQJ VSHHG
DQGDWWHQWLRQLQPDWKHPDWLFDOFDOFXODWLRQV+RZHYHUWKHHIIHFWRIWKHFRPSXWHUJDPHVRQPDWKHPDWLFDO
OHDUQLQJDQGWKHVWDELOLW\RIOHDUQLQJZDVQRWVLJQL¿FDQWZKLFKVXJJHVWVWKDWFRPSXWHUJDPHVPD\EHXVHG












special needs of these children, focusing on solving mathematical problems. 
,QWKHQH[WVHFWLRQZHGLVFXVVWKHSURSRVDORIDVHULRXVJDPHDVZHOODVDGHVFULSWLRQRIWKHH[SHULPHQW












treating this disorder. At the same time, observations of classroom sessions have been performed to assess 
WKHZD\LQZKLFKWKHFKLOGUHQOHDUQDQGWKHVWUDWHJLHVXVHGE\WHDFKHUVLQWKHFODVVURRP










Table 1. Civilizations of the “UvaMate” game
Civilization Learning










Greece Solve distance problems using the Pythagoras theoremMagical Triangle
Etruscans Roman numbering system





Days, months and years
The calendar
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Figure 2.,QWHUIDFHRIWKHWDVNRIVHOHFWLQJFLYLOL]DWLRQ











In this stage, an analysis is made of the 








Secondary or subsequent 
experimental stage
During this stage, the data is collected 





move on to the next problem.
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Figure 3.,QWHUIDFHRIWKHWDVNVRIPDUNLQJWKHERQHIRUFRXQWLQJHUDVLQJERQHPDUNVPDUNLQJWKHERQHDJDLQHQWHULQJ
number of fruits
7KHZRUNZDV SHUIRUPHGZLWK  WHDFKHUV EHWZHHQ WKH DJHV RI  DQG ZKR FXUUHQWO\ZRUNZLWK





The next section describes the results of the evaluation and provides a discussion on the results.
4. Results and discussion
7KHUHVXOWVRIWKHVWXG\DUHSUHVHQWHGEHORZIROORZHGE\DGLVFXVVLRQEDVHGRQHDFKVHFWLRQ¶VUHVXOWV
4.1 CSUQ questionnaire to evaluate the usability of the serious game 
$&684/HZLVTXHVWLRQQDLUHZDVXVHGWRPHDVXUHWKHXVDELOLW\RIWKHSUHKLVWRULFFLYLOL]DWLRQLQWKH
“UvaMate” game, in four (4) dimensions: usability of the system, quality of the information, quality of the 
interface and overall satisfaction. 
7KHTXHVWLRQQDLUHZDV¿OOHGRXWE\WHDFKHUVZKRHYDOXDWHGWKHWDVNVOLVWHGEHORZ
1.  Begin game
2.  Register user
3.  Start session




8.  Enter number of fruits
9. 9DOLGDWHDQVZHU
10.  Move on to next problem 
Table 3 displays the results obtained from the CSUQ questionnaire. Based on the results and the 
FRPPHQWVPDGHE\WKHWHDFKHUVLWZDVIRXQGWKDWLQWHUPVRIXVDELOLW\RIWKHV\VWHPWKHWHDFKHUVZHUH
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Table 3. CSUQ Results 













1 2 3 4 5 6 7
System usability
1 7 7 6 7 7 7 6 6.71428571 0.48795004
2 7 7 6 7 7 7 7 6.85714286 0.37796447
 7 7 5 7 7 7 7 6.71428571 0.75592895
4 7 7 7 7 7 7 7 7 0
5 7 7 6 7 7 6 7 6.71428571 0.48795004
6 7 7 7 7 7 7 5 6.71428571 0.75592895
7 7 7 6 7 7 6 7 6.71428571 0.48795004
8 5 7 7 7 7 7 7 6.71428571 0.75592895
Quality of the informati
9 6 5 7 7 7 7 7 6.57142857 0.78679579
10 6 7 5 7 7 7 7 6.57142857 0.78679579
11 7 6 7 7 7 7 7 6.85714286 0.37796447
12 7 7 7 7 7 7 6 6.85714286 0.37796447
13 7 7 7 7 7 7 7 7 0
14 7 7 7 7 7 7 7 7 0
15 7 7 7 7 7 7 7 7 0
Quality of the interface
16 7 7 7 7 7 7 7 7 0
17 7 7 7 7 7 7 7 7 0
18 5 7 7 7 7 7 7 6.71428571 0.75592895
Overall satisfaction
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Table 4. Usability Test CSUQ Questionnaire 
Figure 4. CSUQ Results








Dimension Minimum Maximum Average
System usability 6.33632124 7.09225019 6.71428571
Quality of the information 7 7 7
Quality of the interface 6.33632124 7.09225019 6.71428571




1 2 3 4 5 6 7
System usability
1 0 0 0 0 0 0 0 -
2 0 0 0 0 0 0 1 0.1429
3 0 0 0 0 1 0 0 0.1429
4 0 0 0 0 1 0 0 0.1429
5 0 0 1 0 0 1 0 0.2857
6 1 0 1 0 0 1 1 0.5714
7 0 0 0 0 0 0 1 0.1429
8 0 0 0 0 0 0 0 -
9 1 0 0 0 0 0 0 0.1429
10 1 0 0 0 0 0 0 0.1429
29
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Table 6.7LPHRIWDVNSHUIRUPDQFHDQGWHDFKHUDJH






Question Ages Time of task
Teacher 1 55 00:06:00
Teacher 2 36 00:01:00
Teacher 3 64 00:05:00
Teacher 4 57 00:07:00
Teacher 5 27 00:02:00
Teacher 6 49 00:04:00
Teacher 7 34 00:18:00
Average 46 00:06:09
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4.3. User experience 
)LJXUHGLVSOD\VDJUDSKRIWKHUHVXOWVRIWKH3U(PRTXHVWLRQQDLUHDSSOLHGWRWKHFKLOGUHQWRDVVHVVKRZ
WKH\ IHOW GXULQJ DFWLYLW\ SHUIRUPDQFH ,Q WKH JUDSK VFRUHV EHWZHHQ  DQG ZHUH DVVLJQHG WRPHDVXUH
WKHOHYHORIVDWLVIDFWLRQZKHUHLVYHU\VDWLV¿HGDQGLVXQVDWLV¿HG7KHJUDSKLQGLFDWHVWKDWLQJHQHUDO
WKH FKLOGUHQZHUH VDWLV¿HGZLWK DFWLYLW\ SHUIRUPDQFH DQGZHUH HYHQPRWLYDWHG DERXW GLVFRYHULQJQHZ
FLYLOL]DWLRQVKRZHYHUWKHROGHUFKLOGUHQGLGQRWWKLQNLWZDVSDUWLFXODUO\QRYHO
Figure 7.8VHUH[SHULHQFHRIFKLOGUHQZLWK$'+'ZKHQFDUU\LQJRXWWKHDFWLYLW\
Figure 8. Time of activity performance by children
)LJXUHDQG7DEOHGLVSOD\WKHWLPHLWWRRNWRSHUIRUPWKHDFWLYLW\ZKLFKUDQJHGEHWZHHQDQG
minutes. 
Table 7. Time of activity performance 
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Table 8.2EVHUYDWLRQRIFKLOGUHQVROYLQJSUREOHPVRIWKH¿UVWFLYLOL]DWLRQ
7DEOH  GLVSOD\V VRPH RI WKH ¿HOG REVHUYDWLRQV DQG QRWHV GHVFULELQJ WKH UHDFWLRQV RI WKH FKLOGUHQ
GLDJQRVHGZLWK$'+'GXULQJDFWLYLW\SHUIRUPDQFHDVGHVFULEHGEHORZ
7KHIROORZLQJVHFWLRQGLVFXVVHVWKHFRQFOXVLRQVRIWKHHYDOXDWLRQDQGIXWXUHZRUN
5. Conclusions and future work





both the children and teachers have indicated that they are motivated and enthusiastic about using resources 
RIWKLVW\SH7KHWHDFKHUVEHOLHYHLWLVLPSRUWDQWWRXVHQHZVWUDWHJLHVWRSURPRWHOHDUQLQJERWKIRUUHJXODU
































… 9-year-old boy in the 3rd grade
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the results and observations made during the evaluation. 
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